Objective: Endometriosis is a chronic disease characterized by the growth of 14 endometrial cells outside the uterine cavity. The dysfunction of the immune system is 15 strongly associated with the progression of endometriosis, and is also correlated to the 16 diversity of microbiota in the genital tract. According to previous studies, the 17 microbiota significantly contributes to multi-systemic function, but the evidence of 18 endometriosis and adenomyosis remains insufficient. Thus, the present study attempted 19 to identify the characteristics of microbiota in endometriosis patients, and the 20 connection between microbiota and immunological dysfunction. 21 Methods: In order to compare and explore the potential microbiota correlated to 22 endometriosis and adenomyosis in the genital tract, 134 samples obtained from the 23 cervical canal, posterior fornix and uterine cavity were analyzed by 16s-rRNA 24 sequencing. The raw data was filtered, analyzed and visualized, and bio-information 25 Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted:
Introduction 45
Endometriosis is known as a benign estrogen-depend gynecological disease that 46 mainly affects women in reproductive age, and prevails in 2-10% of the population [1] .
The raw sequence reads of the 16s rRNA gene sequences were analyzed and quality 151 filtered using the vsearch and usearch tool [23, 24] . The amplicon sequence variants 152 (ASV) were taxonomically classified through Unoise3 [25] , and using the Greengenes In order to identify the distinct cervical canal microbiota between different groups, 160 the LEfSe method was used to compare the composition of the cervical canal 161 microbiota using an online tool (www.ehbio.com). After the pairwise comparison, no 162 discriminative species were found among the four groups. 
201
According to the alpha rarefaction curve estimation, the number of sequences can well 202 represent the microbial diversity of each community (Supplementary data 2). index. Four groups of boxplots were generated, and no statistical significance was 221 found in alpha diversity (Fig. 2 ). This result suggests that the number and proportion of 222 bacterial type may not be correlated to these diseases.
223
In addition, a beta diversity analysis was also performed to determine the 224 proportion of each OTU, and determine whether the differences were significant. As shown in Figure 3 , the analysis was conducted in three different levels. Lactobacillus 226 was the dominant genus in the vagina in all three levels, as previously reported. For 227 patients with adenomyosis-endometriosis, in terms of order level, Coriobacteriales 228 shared the largest proportion in the four groups. Coriobacteriaceae was more dominant 229 than any of the other three groups in the family level. In the genus level, Atopobium 230 was greater than any of the other groups.
231
After filtering the raw data, the microbiota with an OTU abundance of >1% was 232 selected in all four groups of participants. Six kinds of genus of microbiotas were 233 filtered, and these were presented in the circular plot ( Fig. 4) . Lactobacillus was the 234 most prevalent microbiota, and the four groups of participants shared this, which was 235 almost the same. However, a large proportion of Atopobium was taken by the AMEM 236 group, while a small proportion was occupied by the other three groups.
237
Principal co-ordinates analysis (PCoA) is a method that could simplify the 238 distances of samples from a multiple-dimensional to two-dimensional figure [27] . The 239 investigators attempted to determine the differences among the four groups of 240 participants from the PCoA. The weighted-unifrac and unweight-unifrac were 241 analyzed, as shown in Figures 5 and 6. However, the distribution of these four disease 242 groups were not fully separated.
243
Visualized bar plots were used to explore the different abundance of microbiota 244 with statistical significance (P<0.05). The OTU data were analyzed in the genus and 245 family levels, hoping to determine the quantitative differences among the four groups 246 of participants ( Fig. 7) . In the genus level, four genus of microbiota revealed a higher 247 abundance in the AMEM group, when compared to any of the other three groups. 
262
In the AMEM and EM groups ( Supplementary Fig. 1a ), 65 KO3 functions were 263 labeled with statistically significance (P<0.05), and nearly half of these were in a small 264 portion of less than 1%. Hence, it is hard to explain the real impact and significance to 265 the diseases. In addition, several items did show great importance, according to the 266 results: environmental information processing/signal transduction/two-component 267 system, genetic information processing/transcription/transcription factor, and 268 environmental information processing/membrane transport/secreting system. This was 269 lesser in the AMEM group than in the EM group in such items. In contrast, this was 270 greater in the AMEM group than in the EM groups in terms of genetic information 271 processing/translation/translation factor, metabolism/amino acid metabolism/amino 272 acid related enzyme, genetic information processing/folding sorting, 273 degradation/protein export, genetic information processing/translation/ribosome, 274 unclassified/genetic information processing/translation protein, metabolism/nucleotide metabolism/purine metabolism, and metabolism/glycan biosynthesis and 276 metabolism/peptidoglycan biosynthesis. 277 In the AMEM and CT groups ( Supplementary Fig. 1b In the AMEM and AM groups ( Supplementary Fig. 1c ), 24 functions with 289 statistical significance were identified. This was significantly higher the AM group than In the AM and CT groups ( Supplementary Fig. 1d ), 10 KO3 functions were labeled.
299
However, merely one function exhibited a great significance: metabolism/energy metabolism/methane metabolism. This was higher in the AM group in this KO3 301 function.
302
In the CT and EM groups ( Supplementary Fig. 1e Finally, in the AM and EM groups ( Supplementary Fig. 1f ), merely 308 metabolism/lipid metabolism/synthesis and degradation of ketone bodies was 309 identified, and this was significantly higher in the EM group than in the AM group.
310
Overall, several functions overlapped in the two-two comparison. Atopobium may be involved in the progression of endometriosis through certain 385 unknown mechanisms, such as IL-1β and Atopobium infection.
386
PICRUSt revealed a novel concept that endometriosis and adenomyosis may be 387 associated with certain mechanisms through a predictive microbiota function analysis.
388
Ribosome is a function that should be noticed, and previous study on ribosomes 389 suggested that the upregulation of ribosomes may promote the progression of 
401
The present study demonstrated that five kinds of genus of microbiota were 402 distinctive, with an OTU abundance of >1%. This should be noticed in future studies.
403
The present study also has some limitations: (1) The present study suggests that the microbiota of the cervix is distinctive in PCoA reduces complicated multiple-dimensional distance into two-dimensional 578 presentations of OTUs distance in the largest extent. Because the two-dimensional 579 figure is not able to fully explain multi-dimensional information, Y-axis and X-axis
